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Steam conditions at the outlet: 156.0 bar / 725 °C 
Flue gas temperature: approx.1260 °C 
Tube dimensions: 38 x 8.8 mm 
Tube length (heated): approx. 24 m Æ 35m 
2.1. Overview materials 
The following materials have been used, Table 1. 
Table 1. Superheater tubes 
Superheater  / 635°C 
T92 VM12SHC SAVE12AD Sanicro 25 
Tempaloy AA1 (SB) Super 304H (SB) DMV 304HCu (SB) HR6W 
Post Super 304H XA704 (SB) HR3C HR35 
DMV 310N NF 709 Tempaloy A3 Sumitomo A617 
A617 mod.    
Superheater  / 725°C 
DMV 310N HR3C Sanicro 25 A617 mod. 
HR6W HR35 HN55 A263 
Sumitomo A617   A740 
Creep test loop  / 635°C 
T92 Save 12AD DMV 304HCu (SB) DMV 310N 
Sanicro 25 A617 mod.  
Creep test loop  / 725°C 
HR35 A617 mod. A617 mod stab. A263 A740 
 
Different fabricators of semi-finished products have been implemented. SB is standing for a shot blasted 
inner surface. The nickel-alloy A 617 was used in a modification (“mod”) with a controlled chemistry 
specification [2]. A617 in principle was welded without previous or subsequent heat treatment. As an option in 
order to investigate the behavior stabilization annealing at 980°C (“stabilized”) was performed for one example 
and a tube section with such a heat treatment was mounted in the creep test loop.  
The alloy A617 mod was used for the external piping including the mixing piece, but also the fittings 
(branch pieces) and valves exposed to 725 °C steam. 
2.2. Damage behavior and life assessment 
In the external creep test loops the creep damage behavior of the austenitic steels and the Ni-alloys, see 
Table 1 will be investigated and evaluated. In order to reduce the time to failure the tubes in these test loops 
have been notched, Fig. 2. Thus a theoretical creep rupture time of approximately 50000 h is estimated. In 
order to prevent shut down of the boiler, the longitudinal and circumferential creep strain is recorded by using 
HT-strain gauges to permit anticipation of premature rupture. In addition advanced NDT will be used in phases 
when the boiler is out of operation. 
Creep tests of all materials used in the creep test loop and also with materials with no PMA are running in 
advance, before the test rig was set into operation. The aim of these tests is to deliver data for a single material 
appraisal and also for constitutive creep laws. By means of inelastic FE-calculations with implemented creep 
laws the rupture time will be assessed and verified by the strain recordings.  
Microstructural investigations are aimed to determine the changes in the microstructure due to temperature, 
loading situation and load time. The findings about the changes in relation with the identified damages in shape 
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of cavities and cracks will be collected in a data
of real components.  
 
Fig
3. Project status 
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